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Abstract 



PROBLEM TO BE SOLVED: To provide a stable and long life electron emitting characteristic and to 
control the degradation of an element caused by discharge, by forming a clearance in a part of a thin 
conductive film, arranging first films having carbon in this clearance and on the thin conductive film, and 
arranging a second film having carbon on the first film having carbon. 

SOLUTION: A pair of element electrodes 2, 3 is facingly arranged on a board 1, and a thin conductive 
film 4 is separated right and left and is facingly arranged on the surface of the board 1 on the both sides 
of a clearance 6 formed in a part of the thin conductive film 4 in a forming process or the like. Films 10 
having carbon as a deposit are arranged on the board 1 in a first clearance, namely the clearance 6 and 
on the thin conductive film 4 close to it. These films 10 having carbon are facingly arranged transversely 
to the surface of the board 1, on the both sides of a second clearance, namely a clearance 7, placed in 
the clearance 6. The films 10 having carbon as the deposit are deposited over the element electrodes 2, 
3 and can be interconnected depending on a condition such as a distance L between the element 
electrodes. 



http://l2.espacenet.com/dips/abstract?CY=ep&LG=en&PNP=JP20001 73451 &PN=JPL. 01/11/16 



Data supplied from the esp@cenet database - 12 



memmj^ (jp) «2) ^ |f 4^ |^ ^ ^ (a) (ii)»iiFfflH4.w^ 

#182000-173451 
(P2000-173451A) 

(43)^BBQ ¥iESl2^6 ^230(2000.6.23) 



(BDInta' 
HOI J 9/02 
1/316 
29/04 
31/12 



FI 

H 0 1 J 9/02 
1/30 
29/04 
31/12 



E 5C031 
E 5C036 



m^m^ Sf««©S7 OL (±17 H) 



(21)tt]S## 


4$H710-3484S3 


(71)fflHA 


000001007 










(22)mSB 


?JE£10^12^8B(1998.12.8) 




JtO^:*:BaKm?^ 3 T i30# 2 ^ 








wi mm 






















(72)56W« 










JfciW5:*:fflKm^3TB30«2#+-\'>' 














(74)«a!A 


100090538 



















(54) [»59©««c] n^tttusRiF, «^aiRt««}efiEKeojws*i* 



(57) mm) 




CB) 



(2) 



#H2000-173451 



$ii-ttt«T. m-M(Dmm\zmm^^m-r^zt\zi. 
K). mmmfHRummm\imm±\zm^^r^m-<D 

^m^^^^tsiiT.^. m^^>s:^r^f^-(Dm\zmm^ lo 
^fzikm-v. m-Momm\zmi£^mmr^zt\z^ 
0, m^^^^t^f^-(Dm±\z. ^m^^t^m-oi 

[b»*jS3] waai)pi^xgc7)ss*?, 2 5 or£A±T 
ffi^i^ro3aig:&ffio 20 

*s i i t-r^i**^ 3 \zum(Dn=f-WL\hm=¥-(D 
ii7.^i^^m^^t^mz^m'^tc^m-nnt>n^ 

KS^StmJllW if*JSl75M5c7)t»-rnA^lClB«© 30 

[0 0 0 1] 
[0 0 0 2] 

tttti^^^Ji^ab'So FEia©«aji:bT«W. p. Dyk 
e & W. W. Dolan, "Field emis 
sion". Advance in Electron 
Physics, 8, 89 (1956) *-5VUiC. 50 



A. Spindt, "Physical Proper 
ties ofthin-film field em 
ission cathodes with moly 
bdenium cones", J. Appl. Phy 
s. . 4 7. 5248 (197 6) ^tCH^$nfct)0 

[0 0 0 3] U\Um<DmtLX\tC. a. Mead, 
"Operation of Tunnel-emis 
sion Devices", J. Apply. Phy 

s. 3 2. 6 4 6 (1 9 6 1) ^izmTsk^nrzhmm 
[0 0 0 4] ^mfKmmn'f-mmm^m<DmtLx\i, 

M. I. Elinson. RAdio Eng. Ele 
ctron Phys., 1 0. 1 2 9 0. (1 9 6 
5) ^l'Ba^$nfcfcro*i$)-5. 

[0 0 0 5] mm&mmm^miam^u, m^±izm^ 
■^ntz'i^mmommiz. mm\zwt7\zmm^mrz.t\z 

(D^rnGmmm^mmm^tLTU. hiiibxu>v>^ 

lC±SSn0 2iiK<&fflt»fcfcffl. Au»m\Z^^h(D 
[G. D i tmme r.Thin Solid Fil 
ms. 9, 3 1 7 (1 9 7 2)], In203/SnO 
2iSlKlCJ:SfcO CM. Ha r t we 1 I and 
C. G. Fonsted, IEEE Trans. ED 
Conf. . 519 (197 5)]. ij-7f.>mmiZ 

i^fero tm^tc^ffii : ic^ , m2 6m. mm. 22M 

(1 9 8 3) ) mmntitlT^^^^. 

[0 0 0 6] *tlSSA«. SHeSStt^'iScaiJtl^i^ 

'&)3mtS.E\t. CT^«!HfM¥7 - 2 3 5 2 5 5^ii«, 

!HfM¥8- 1 7 18 4 9^'^^1t^^zm^^nx\^^, 
[0 0 0 7] ikTx\i.^(om^^^mzm.m-ti>. 
[0 0 0 8] ±.ti(D^mGmmm^WLmm^\t. 

(a) . (b) \Zim.m\Zm-r^o\Z. S#:i±»C*t|6] 

r^-n(om=^-m.m2, 3t, mm^m.m\z^m-^rit 
o-mzm.'f^\^w>b^^t^mm.^mAt^^\.xti 
El 5 (a) «5pHEi, 0 5 (b) \mmmxh^, 

n> mmm^^txtz^^x^y). Mistrtsesi^-eoifi 
^<Dmm.'mm^^z\t. Mbtuf^n^ieicio, 

[0 0 0 9] ±iB««ttiitt, 'm.r^mmzi^m^ 

(7;j--5>i^Xg) Xfmmm^L\,^'^mz^fSL-t 

^tztb\z\t. m%'i&.mi=f-\z^y)m^^n^, 

[0 0 10] 



(3) 



#M2000-173451 



[0 0 11] Hlc^ffiejSS!«^ttai^^lc-:3tiT(i, 

m\titxm\z^omn^mm<Dmm3i&mzm^Lrzm 
m^-c$>^mm^^-r^mf)mmm\ziiamtn^ z tx 

timn. mmitnm^mm^mmt^ztiz^K), 
scitfcsaijtiTViSo ^tzWLm\z^^m^<Dmi 

[0 0 1 2] HJctt, ±mLtzmmfs.mx^fi^z)M 

tsimmmz^^m^<^^(D'^imsti)^§r^(Dm'F\zRs 

[0 0 13] U;±ICj;0*f6?|Og|)i«. «ffie«Stt 

tt. (2) mm\z^^m^<D'^it(Dmm^^mt^zt 
\ziiox, mmtxm^mfz^mtRmmm'i'ntiiM^i 
j§mLrzmmmf$.^mti^m^^^^mmm^&m\zt>rzt) 
^^Lxm^xt^^z)\z-r^z.tx$>^, 

[0 0 14] 

izi^m^-^rzif^mx. m~no)mm\zmi£imtiar^z 
t\z^o. mmp^Rx^mmm^mm±\z^m^^rh 

m^m^mt^m-(Dmzmm^itrzVimx. m- 
s^<Dmm\zm&^ffimr^z.t\z^r)^ mj^m^^r^ 

mi^:^m^m^^zt\z^r)^ «?»i±ii$tt*wr^s 



[0 0 15] ±i2*^5qii, ^6\Z^<D!^mtL 

X, fmmm-id^u. ^fnif^-o)ms.S}mxmxwia 

leofflSfi, 2 5 ox:&.±x$>i>zttm^L<. s 
ibizit. 4 5 ox:&,Tx$)^z tx&io. BisBm 

^m\zmm^ittzi^mxf7t)n^ztx$>io, ^tz, s 

:&feici5i,iTtt, «^i!ttii^^*5, mtmm-^m\zjit) 
10 SjSsn5:ii:T*i5, -^ibizit, m'f-mt. mmmis. 
^iitim-r^mmmssi.^m(Dm^:^ik\zi5\,^xit. n 
=f-mtm^(Dm7&:^mz^ion^tn^zt. ^t^tj 

[0 0 16] (f^ffl) ^m<Dni'iim^<Dmj&ism 

5. zotz^. m.ftumm'^^mmvtzmz^&i.m^ 

20 [0 0 1 7] mn.^nm^m.=i-xm^^n 

±.mz^K). m.=f-mm7.\tmfs.E^^\:,xhm^ 
^mz^^^^m^miimTi^ztifix^, mfii\zm. 
0 f^^^m^'k'&x^m^tim.'i-^mm^tm ^ n-s . 

[0 0 18] WiaLfcJ; -5 

^tztb. m^miiim^i&W(Dmmff3f3iiy!£(D±mzmm 

30 t>«10JSn-5, 
[0 0 19] 

(omm:^mz^tr)n^n^n'Fntiim^\z-D\,^xmmt 

[0 0 2 0] lai (A) , (B) u^mmom^mmm^ 
im^m\zm\^rzw-mmt»mMX'$>^, a«i±t- 

SnytKR^eSrBViT, JiSttSiM4*tS«l«iilC*f 
40 LXm:^\i^^ZM\^bXl^^, ^LT, ««tt»S4*t^ 

»K<!:*^*SaWlcSiB?$nTl^-5. fSi, 01 (A) , 

(B) Ttt^a;14iSM4ttPa'^lt6$:^tC, &^\Z'^mi. 

[0 0 2 1] ^iSTssmbxsit J; 0 . 
(Drmx$>i>rm6p^<Dmw. i ±*3j;y:-?-oD)fi^©«a 

50 ?.iK(iiM-<^t>o$jt-r, 



(4) 



1#ig2000-l 73451 



[0 0 2 2] ^tz. ^m^mt^mi o\i. rm&mz 

[0 0 2 3] c(omm^i o«, m^mmmmm (d 

m^mm2. 3±iz^-cmmL. «^ic<toT(i, mm 
^mm4^iff^r\zm'i'mmt\s.mmmr^:iti}i-c^ 

-So 

[0 0 2 4] f^, mi-vimm7^m\z. ^m^^r^ 
^m^^r^m\mm ? ©-a5xjsi*Joxi»-5«^ 
[0 0 2 5] 'A{z:^mm0nmmM(Dmm.:^mz^^^ 

[0 0 2 6] 1 ) sffi 1 >^^m^ myiiii^zf^mmmm 

a$l5«:ffll.^XS«l±lC^^«ffi2, 3 SrJ^figT'S (0 
2 A) . 

[0 0 2 7] 2) Ig^«ffi2, 3 58S:lt/::*fi 1 IC, * 
m4«rJgfi)t1-5 (EI2B) . ^:;ixtt. W«8^S»JSo 

tnzm.<E>n^h<Drri< . K^jSSJtte. it 
mtVTii^-t^:^m'S:m^^^zt^-n^. commit 

U 7 h:^-7^X>y^>if|Cct^/1^'-z:>^Ig«^S 

[0 0 2 8] 3) 'o-^\^^T, yt-s.>i/xm^i&r> 

^$r, *ssei*g{t^eL, pq^^m^m x i o-st 
o T Tmm(DEE:fjtu^i.o\zmmv. ^^^as2, 3 

[0 0 2 9] mi£Wimt. A)vxi^mt^. ff^bin z: 

*p-r-5ig4 a\z7^Lrz^mt/vi7.mmm^i^m-^'^ts. 
affi/'?ji'X$Enjn-r-504 bjc^bfc^ffi*^^ 

[0 0 3 0] 114 atCt5tt-5T l&D:T2ttaffiS^» 

/^;i'Xli<i:/'?;pxrB^Rixib-5. ii^T 1 ti 1 m s e 

c. ~10msec. , T2\t, lO/zsec. 1 
0 0msec. 0©ax^^$ns. H^lSEOftiSM 

^sessm^sjcai^^jeiiicisuxjifiiis^^n 



mE.^mmri>o /vix^mt=Mmzf^^^n^h(D 

[0 0 3 1] 04 blC*lt2.T 1RI;T2«, 04 air 

tt, 0iix.«o. 1 v;^x-7 7'sso*t). m^tj.[y-hr 

[0 0 3 2] mmy7t-=.y^mm<Dmjii, ±iaw7 
10 :t-z>^m(Dn)V7.mj£(Dm\z. mm^mi^4^m^ 

^omss^aj^ Lxjsfexii^&^aiTs z.t\z^y) ^^-r 

[0 0 3 3] 7:^-5 >i^Xg©;&fe<!:tXH, 

±M<Di5mm-(;h. fSiWi&tim^\zm^-^n^:^m-Q 
[0 0 3 4] 4-1) :;*:i^x^i<omffiEnJ)nxST*?> 

§g ±.^iix^m%mzM=?-^^m) x. ±12 

-^:*O3g?^«ffirai'/'?;P7,«JI^«l0)gl/H]JnibX. w 

■r*MSr«SI3-B-5XgX*5. dCOXSlCJ:0*?lC 
iiitn5«5ijX*55gTtt«tI f, ««b<^<blx, $ 
^c, %=f-WLmnM I e %)ti;k:-r5. ffimfcX80»l7*iJ 

[0 0 3 5] c;ix*^?«oStt^t:xsici3V^xtt. ffl 

%ithTz V)^- V u;p$r-^*-r-5^Ha*t#if 
e.n-5*i, fim&p^^mS'^oi^mnymmcnf^mz'^ 

B^ti , 0iJ X. a-f ^ > > 7';^c i: i 0 - H.+5i- 1' 

40 m%\.tzM'&^\zm^ti.^mmv.(DU7.^mx-t^zt 
!^»o:^fx/E«, mmm^m<nmm. n^^mo^i^ 

[0 0 3 6] i^tz-zz.ximmiQ^mm-^^Mt 

«. ^Jx.tiy77r'f h (Vit)($-5)HOPG, PG, G 
C^^-grS, HO PG(iH(S^^?iy5 7 r-r 

P G«igi,S*^ 2 0 0 AeffiXiKa«i§?5^^^ 

anfcfc©, Gc\m^mti^2ok^m.\ztiy)^^^m^ 
50 <Dan*i$6.ic;*c#<;^tofcfc®^&^g-r. ) . 



(5) 



4$M2000-173451 



[0 0 3 7] ^^.irCCTltiffltll OS«jfi£-r-&^SS 
$rJt%> *o-?-OEr6]:^l*i]AiTlt!!*Bl::*fLBSffiiS*(6] 

=^m(Dmmf)^3. 5A~4. TAcigHi-r-sfco^is 

[0 0 3 8] 4-2) ;^ViT^5!i^*-r?>lKoJnii?fti@ 

fci*B)cXS*tX<^:otag;!,i2 5 0~4 5 OX^mhtlh 
fe^ *iScDSB [6]:^lS]75ST«fi«B U BSft^;^ i6] (c * 5 ^ 

[0 0 3 9] 4-3) 'A^^rm2(Dmz^taxm-v$>^ 

mmtxmtnmtjiysm^^^^T. mmepqo&^^R 
zs^(Dmm<Dmm^mm±\z^m^mm^-&^xmr!h 

ioxSTab «. ±IBffitt^bXS t m C^m^K<DiS7. 

mfjimm<&»(D:»7.^mxt^z.ttjiinz^'3Tm<bn 
i^w^5fflo?^S8, w«t)Kroa«^t 
[0 0 4 0] ^-o«EEnsoxi@ST^iiT, r^mef^ 
<Dm-<Dmi£maxm\z^Dmmbrz^m^^t^mi. 

[ 0 0 4 U il 1 8 (A) , (B) «. ±fBm-<D«EE|]JD 
IS, ^-CD«E91j!)nXSTift«Lfc^5^^*-r^ll^ 

ttifi-r^tofixs (ftSfiicxa) . isiu;, m:io«j£En 

sw(c*u;tEiT$>*, mis (A) «. rmep^io^ 
w.±iij:x^mm^mm±-cmm-^ti^^'?'m^i^^mz 
TpLfzWimm-QSbO. iai8(B)«, mi s(A)<D-m^ 

it;*: UTS UfcSffS^itEIT*^. 



[0 0 4 2J 01 8(B)i:«SCWII*Lfe«lC, 

o^**ir-r*Mi 0Tggi$n5i^777'r hoo o 

[0 0 4 3] fSS. *S?M*«ttSrW-rs;^fti]«, SI 

8\z7pLft&^^m\znt^mm^ii±3o&<D^m\z 
[0 0 4 4] X, n'^-m'Drsmit. 3. 7Akji±4. ? 

ST. 

(0 0 4 5] 01 8 (A) RU: (B) {CS:Snfc*^BJ<D 

[0 0 4 61 mm:^mo)-mtLxF i b my^^^> 

f-A) -WfWTEM (Siam^^SSS^) fe«r#lf«. 

20 i««tii 0(DiaiS]4<7)i^tf;c^l5^*i;ittn«*#ic 
[0 0 4 7] zzrusimTEumm^uni^mizF IB 

JnX«rfflV>TV»2)«T, KB^6, 7 *^tJ<k5JCbTfi 
$ 1 0 M mOD^^TJiS 1 0 0 n niOTO»M-SP*f^ 

1 00»r®$'TEM(C<t^Ti?ffi-r-5:i<t:*ioItlT* 

[0 0 4 8] :;^:ICTEMICck2.1tt«tiroEl^ttOfP«Bi* 

ST*?)*!, iice^Tics-r3':3w:^s*t^tfe,n.s, 

30 (1) Ji«^Oi9i<S$©TEM«i«:jgJ^tlfe««!)©<#i' 

(2) mmmz-7^ ^D:fn-zfi:mMvftt^\zm 
nsiHisf0}^s:«:^L.. lHIpr'J>^^«)»s^^■^^i^ate■r 

(3) mm^<Dmm(DTEu^(D^^mims^Lrzm 

40 (C7-UX^g|Srff7S;oT[El«T0}^^*J6T, leltlf'J> 

[0 0 4 9] ;i;iT (2) , (3) (7)i^triHlJT0J^$ 
ntL(D%\Z. El«i]:«ff6]<DlH]t)T'J>i^(7)5S«i:, ^ntil 

50 



(6) 



#M2000-173451 



[0 0 5 0] ittiLu±(oi;mmmmz^mrmo) 
[0 0 5 1] f^, zzr\t. ^^'S:^t^m^mm-tt 

m\tztx\zmi^t. ±iE^^$*r^sgSr*is$i4-ai 
Si. mm\^tz^M^^r^m>&Mm-ri>uafifixm^ 1 

[0 0 5 2] m^D-^i;}mK>igtztT. mmmzs 
tirzm^^t^m=s:^K)m<. ii:mm\zm^t^zt 

[0 0 5 3] 5) e^±®J;^;^d:lS$ilT#^,nfca^ 

[0 0 5 4] M^^^p^<Dmm^^(Dj^mt. ±I20^ 

0-8to r reJlT**»tL.<. ^5 1 x 1 Q-'Ot 

o r rKT*i4flt»*Lli. t i^\zM^^mP^^m^-r 

^, m'f-inm^izfR^Lfz^mji^mmn^^Fm^ 

~2 5 o'Cff*t<«i 5 ot;ei±T. -cir5;tntftB$ 
tia<D^m\z^r)m'^m\in^m\zjiioffo. 

§Sl*i<DE:^«S:t;<£<-r^ii*i)2^S-p. ixio""' 
To r rBlT*WtL.<, ^ e. t:: 1 x 1 Q-^T o r r iil 

[0 0 5 5] ^^{bxssffofc^ro, mW)^<D^m% 
[0 0 5 6] zQ^oTjiM^^m%^mmr^zt\z^ 

$ t ^§§^«^S?^t <!: IC K« b H 2 O . O 2 ?i i' t) 1^ 
[0 0 5 7] ±aiLfc:lS^iiT'#5)n/i*^BJ^lffl 



[0 0 5 8] 03(i, x$«aagfto-^j<&^i-^jcs 

SK. 5«mi^ftaiSI5T*i). 3 US, Si^teUiJgi^lC 
10 3^^«EEV f S:Blj!jpT^/i«)<D«!ll, 3 0«5g^ltffi 

2. 3rBioii«tt»ii4^siin*^^«8iti fssj^T 
^./i«)(om8itif, 3 4«^^<D«^a!aiSBJ:ottm$n 

3 3 ti7/- Km® 3 4 (c«IE$EPDp-rS;tii)CDiBiffi« 
id, 3 2«5ll^(D«^iScl±JlCcfcSttffi«SitI e*»«-r 

JEE^: 1 k V~ 1 0 k VO^SHib, 7y-H«Si:«i=^ 
ScaiSg^^iOKSIHSr 2 mm~ 8 mm^jgHi L.T»J^ 

20 [0 0 5 9] X?S^§g 3 5 mz. X^H-^OSSflHat 
J: 0 ±ie 7 :i- - 5 > i^XS ffl V i 5 ;i i *i-C t -5 O tt» 

[0 0 6 0] sfc. x^iaa^Bo^^^*, b-^-tr 

[0 0 6 1] mi it, 0 3tr^UyS:*^5!ia^S«rffll» 
30 TSi])£SntJ!i:m«fiitI e, I fi^^«ffiV 

f ®M^*«S:Wlcs^bfc!aTa&S. EJ7lc*5iiTtt, 

[0 0 6 2] EI7;5^f>fcH^e)*^;^£<t'5tr, *fg?^Srjgffl 
[0 0 6 3] 

(i) (b€rtWi«Ei:i*^<, sytf 

40 OV t h) KA±©^^SlE*EPJPr^iS)»lcS:m«Sit 
1 e*iii)!jPU, -;&b#i^ffim)EV t hiilTT«i!cffi« 
SSI e*nti^i•^Hi^n;^J:^\ t>*D, ttffl««tl e 

\zn-t^Bmt£Lt^^mn&y t h^notztmrnM^f" 
( i i ) stmttijit I e*i^^^«ffiv f izM^mmm^r 

(i i I) 7/-HSei3 4{vJtli$tl5JSUlSi^O* 

7y-Kms3 4i'fflffl$n^«^<Dfi«, m'i'm&v 

50 f ^EPJp-rSBtPfllCiOliraTt?), 



(7) 



4*182000-173451 



[0 0 6 4] et±witt?gcfcos<5?3ns<t5i'. *?8W 

[0 0 6 5] 0 7icfcv>T«. 5^i^«ggi {nm^ms. 

nmi ftim^nmv {\zMLxms.mmm^^im^ lo 
14 ( rvcNR^ttj t^^o. ) <&^-r«'&fc«.5*^ 

[0 0 6 6] ±t2ro^ttSfiJffl LT. ±IB«^^ttai3!li^ 

s>5. m^i!imm^'DSim\zz>ux\t. m^^o^mm 

[0 0 6 7] -fisitLT, mnz^mLtc^^om^n 

fiffib (fT*[fii<tii?^) , z.0Rmtm^r^:^i^ m 
:&ifii<hiif^) T. mm^^mm'^(o±:^\zmi^tzmmn 20 

x;&i6i©saiKtc*aicSii^u, i^i;?ijicss$n 

[0 0 6 8] «iiie«s«^»a5iii^(c^v>T«. Mjz!? 30 

bfctfcO (i) f<£V>L. (i i i) cDltttTi^S&S. IP 

mn&Kk±x\t. n[ii-r^m^nms\zmisa-t^/vv7. 

[0 0 6 9] fiATilcDSaicS^*^. *fgB^$:3ifflpI^ 40 

8 2 ttX;^|6]Ei^, 8 3ttY;^r6]SE^T$>^, 
8 4 ««ffig^S!«^tttiil!l?^, 8 5 
[0 0 7 0] m*(DX:i^|6]E«|8 2(J, Dxl, Dx 
2 Dxm*^e;^cO. K^^lfte, WJ 

If^n^. Y*|fi]SB^8 3tt, Dyl, Dy 

2 Dy n®n:^<DE«S±l3/S:f3> X:5 50 



ifl]MUB 2 tmmzm^^n^, ::n^)m*<ox;^ipjiB 

^8 2 i:n*®Y*lPlEi®8 3 i:©rB^I'{i. ^E*©^ 

[0 0 7 1] ^ss^coira^gini. M^m^m, wm 

sns, m^\i, x:^(6]Ei^8 2 4jgfieufes«io^ 
ffiig«-gi5ic3faoj^^^-c)^s^$n. 4*13. x:&[6]Ei^ 

8 2 i:Y:^[6]Ei^8 3 03:5MSC(Dme^tCBx'#*cfco 

8 2<!:Y:^ffi]Ei^8 3«. ^tl-fn^Mi^i: tT?l t 

[0 0 7 2] «iie^Sii!ctii3^^8 4€rfllB£r5-?t(^ 
US (^0^) m*(DX:&[6]ffi^8 2 ■i:n*OY:& 
(fi]ffi^8 3 t2Siitt^M^*^e./j:5iiS^8 5lCj;oT« 

n.mzmm-^nT^^^. 

[0 0 7 3] EIS8 2 tE^8 3 ^«fiE-rs«i|sf, igi^ 

&siji!c-r5*^ii6ftEm^iief*ii^-Tfes«^ic«, 
nmztimbrzSimtm=Fmmti^^cthr^i>> 
[0 0 7 4] xis!fl]mf^B2iz\t, x:^^\zmmLrz^ 

Y:^i6]Ei^8 aitti. Y:^\^izsmvft^mmmm 
mmm^s4(D^m^Ktimmzit^cx, ^nTsyt* 

m'f'izmm-^n^mmmmt, ^mm^\z^mn^M 

[0 0 7 5] ±^«^lCt5tiT(i. mmti^b'ji/7.m 

[0 0 7 6] '^\z. ttbrs!ES«m^ililc-:3ViT0i 

[0 0 7 7] HI Hi, «LrS!EBO«i^ili®-0!ISr 
^T-^iSSTab-S. 0 1 1 ictsv^T, 1 
1 1 Ui«ffie«Stt^»ffilg?T*S. 112, Dx 
l~Dx 1 Ofi. «^*!tUi^^l 1 1 SrS^il^f 5^c*<0 
^^aEillT&i.. tti^S!jai«i^i 1 ili, S«l±lc, 
x:5i6](cM?iJicmfiE$nTt^5 cmssH^^fftiif 
) z.(Dm^mm^m^-^tix, n=Fm^mi&Lx 

^ig^ffO^jiE^SraicKiftmESEnJnf Seii: 
^^jIE^Dx 2~Dx 9«, mXilDxi, Dx3Sr|^ 
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[0 0 7 8] ±j!Eb^c¥iteVhiJi'7.Eao«^ilg$ffl 

^^•rt^^mx&K), men. m9<Dmmm^mm\z&. 
[0 0 7 9] 09ic*3ViT, nmm&mmm^mmm 
'jTyi^-K. 9 6\tiiy7.mi&9 3(Dp^mizmyem9 

7'l/-h9 1, 7x-X7'U-h9 6*t<g|j,^07U-y 
[0 0 8 0] 8 4\t. «^IS{±5*^Ta5-5. 8 2, 8 3 

[0 0 8 1] ^tfflgf 9 8tt. ±a!ro$P<, 

7x-xyu-h9 6. 3£J^i|$=9 2, 'jyyu— h9 1 

tt)iXt^. »ffillCitft3£}$«i9 2**t^b, 

7x-X7'^-h9 6, 3tJ$«t9 2&U;»1glT^1.HS 
9 8im^LTi)$k^K 7x-xy^-h9 6, 

[0 0 8 2] 09«, m^m^7f^-rm^mr$>^. sjt 
7.tj.iitmfti^^&mi6 1 tm^i^e 2 t^^^^gjc 

i-f^^^-^Kmz^^nyhyxhot&T^mur^^it 

\z&^. ■:ryyi;xhy^zf<Di^ntl.rit. ii^fflv^ 
So m3t]i[9 4roi^®fid{cti, iif;^:S';i/A*->i7 9 5;5i 

7tO'5-^f^MffliK®3t€:7x-X7'l/-h 9 GfflKMM 



1 S:«^}8^if^<&ffll»Tlft«l$-l+S;i<!:Tf^KT^-5. 
[0 0 8 3] 7x-xyU-H9 6ICtt, HtCit^ffi[9 
4 ©gimtt?:^* S)tli9 4 0n®ffl(llrS?g« 

[0 0 8 4] mmoi^M^'ifDmzii, tiy-o^m-^a 

[0 0 8 5] S9tc^L/tii»}^fig^MroSlig;&feo- 

m^&.T\z^m-r^o n^m<Dmmtix\t. txizm 

hiJyxm^m^x^^L. f&iLxm^m\ t^SB* 
m^Lx. urn's ^/■^-i—tii^^m^^xmmLiic^ 

[0 0 8 6] ffiitlSSrff-^fc^^ ^^itxm 

^ff^xhSi^\ 

[0 0 8 7] 01 o«, ccD$«{i:igi-fflvi^.ge© 

mm^^-rm^^x^^. if\.m^9 s\t, m%^i 0 2 
srcn-LTK^^^A-wN'-i 0 sicsiissn. $e.icy- 
20 h/\vp:/i 0 4^i}rLxm%mmi 0 5\zmm-snx^^ 

'¥(D&^^0^&^m^r^tctf)\z. ffi:^H-i0 6, Eg 
affiH«^^«f8Si 0 7^*t^o(*tte>nTVis. ^i-hsi 

[0 0 8 8] ^1.H|g9 8SiIl!»L.T. 80~2 5 0*CO 

m^ri^miz^t^bm^ib. 'it>t^>:f. v-y->3 

ocDS^stw 1 0 2 >s:m\:xumv, Mmmis.(D-^^'m 
30 ti^iB^ic t, ]£-h^ 1 0 6 RtxraaasM^^TS 1 0 
7\z^nzn^mmvtz^. m%'s^n-i—xmLx 
i$<s$-&T#ji;ts mit) . ^i.fflS9 8oitih^offi 

cn«. ^1-HS9 8®»ih«:ff7iIW*?>Vitti*± 
0. i1-iB8g9 8!^©Rlr«ottB (TSS) i:EB$n;t 

trj;0. ^^fflSS 8l^ro^HM^«ftJ^-r-5fcWT$)S. 
40 [0 0 8 9] «Lri!®SB^^WTSm^ai*ffll.^fe, 

[0 0 9 0] 0 1 2 « U rSEBO«^ iH^ii^fc 

ia§fej^figsitt ic *3 tt s A ^ ^p^jg o $:^-r «[S;iaT 

a55, 1 2 0«^yu HSffi, 1 2 1 tttt^*tiiiiT-5 
fzib'Sil. 122 «D 0x1, Dox2. . . . Dox 
m^y)ti^^^} V 1 2 3tt, y 

U -7 Ftt® 1 2 0 tSM^nitG 1, G2, . . . Gn 

[0 0 9 1] HttlSl 2 0«, ^Me«S!ttl±l3g 

50 ^d^e.affi^fnfc«^f-ASr^i^T5fc*©=bro-ea& 
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0, nLzimmmo^^tik^LTWuf^titzxh^^ 

f&bTlfi-foRJ^OMP 1 2 iTit^ttenXVi-S. if 

u y \^<Dm^-^mmiimitm 1 2 t^t^cfcoicisit^ 

[0 0 9 2] 2 2t3cktKi^'J K^Si^1.« 

10 

[0 0 9 3] 

[0 0 9 4] Ig- a 
?fiJlCiOi5t#Lfc^, 7^ hPv';^ hRD-2 0 0 ON 

(Bit^bfiJc (») Si) €xtr>i— {r=kOM* (250 

Orpm. 4 01}') 8 0*02 5^i-rao:/U'^-i7$: 
ffot. 20 

[0 0 9 5] 5^^ttgro/'?^'->ic^*(£;-r?)^ 

Ot. 2Q^fiiOt>Xh^-^t:nr>X. UvT. hVX 

[0 0 9 6] ;^:ViT?N i ^M-Sm^m^y)^Ltz. fiK 
ISU— h«0. 3nm/sec. Ti^$r 1 0 0 nmt 

SrJgp^bfc. mffirBl^L,«2 Mm, mgfittSOO// 
mT*S. (0 2 A) 30 

[0 0 9 7] iS-b 
ftffi*iJ^^$nfeS«$r. 7-th >, -fVT'D/V- 

C r €:5 0 nmfiK)^. :^ViT7;t hWv'X hAZ 1 3 7 
0 ('S^^^XhaS!) iXii>f—\Z^K>mifi (2 5 0 0 
rpm, 3 0g») L, QOt;, 3 0^)-FB^®7'U'^-^Sr 

[0 0 9 8] 'A^'>r-7xi;^m\'^rcmyttmm\z^t). 
mm^mm(Dmmzii:imt^mD^m^. 12 ox;. 3 

05>r.g®#Xh'<-i7S:fToT^vXhVXi7€:Jgfi£L 40 

[0 0 9 9] ( (NH4) Ce 

(NO3) e/HC 1/H20= 1 7 g/5 c c/1 0 0 
cc) lC3 0S>ra)g«U, VXi^MPgPWC rX7^> 
yb, :^l.i1?7-feh>(CJ;0l/->'Xh*iiJ|§|bC rvx 
i7$J^fi)cb^c. 

[0 10 0] *«8Pd{b^i^cD^?S (c c p- 

4 2 3 0: ^mmi m s) ^xe>:^-T^* (8 

OOrpm, 3 0g>) b. 3 0 Ot:, lO^r^O^^Sr 
fTV^PdOm^J;0fi£S^ttttM^}gfiSb/t. 50 



[0 1 Oil ±IBX-y^-\'>Hlc||SS«[b 
T, C r-7;^^$:^Sb, U7h:r7('<tO, 
3imttM4<£Jgfi£b/c. (S2B) 
[0 10 2] iS-c (7:t-5>i^Xg) 

±l2O5g^<&0 3ir«iS;M{c^b;t^sici9;g 

b, -^m7ri(DW%Mm\z^K>%^^\>n-zs\H^m 
§[b. ffi:t;*n X 1 o-5to r rOT<h;i-pT!ii^S5!l^ 
«g2. 3ODK(:04BlC^-riP?S. ScSfflCDiilif 
^E.^WVVT.^mmXylt, /'?;i/7.*iT Ittlms e 

c. . /'?Jl'XFB^BIT2fil 0ms e c. tVtz, iSiSM 
*^*55. 0 VtsXofct^^T, 7:t-5>^7)i^7b 
it. 

[0 10 3] XS-d (S 1 CD«JEERl3tlDlST*SfiH4 

SmSHlri;0*?g5'+>/N*-3 5|^^#^ 
b, )E:'j*n X 1 O-'^To r reAT<i:;ioT*^e>. h;U 
-t-'J^P^^Ab, 1 X 1 o-^To r r ib, 

^«ffiF^t0i 5 A{t/T^-r<tp;is?!e;<i-!tTgtt*s 
«gs-&sffij^jfi/i;i'X?:jftO)gbWJjabfc. ;i::t/"^;i. 

XiSiStttt 15 V. /tJUXliT 3 « 1 m s e c . /WT. 
WRiT4«l Oms e c tbfc. 

[0 10 4] iS-e (SUfiKlS) 

K^5^^>A•-f^H;*c^^£^Abfc^tr, 
Ofi«?r4 0 Om Oi)-Sg«^bfc. 

[0 10 5] Ig-f (m2 0mEE8IJnXST*2>Wffi 

:;*Cti-r, JI:^;*n x l Q-'^To r r^iKytU-ztXlfi^, 
V)V-V^))V^MXL. 1 X 1 0-6To r r t 

b , mSPsI ic 0 1 3 A fc^T J; ^ i^iiSiUfii-^Tffi 
ttS;Slg$-e-5mjg«/'?;i'XS:»sojgbEnDnbfc. zic: 

T/i;P7.SJlSMtt 15 V. /IJPXtST 3 tt 1 m s e c , 
n)]/7.fmT 4ttlOmsect b^c. 
[0 10 6] l8-g 

«^^g@tC<fcOK^5^-^>A'-3 5rt^g^Sib 
7i*<^). ^i^^&l 5 0t:i'J!lDlSib«^bfci:;i5. IX 
1 0-8To r T <D]£ij\z3mLtz. 

[0 10 7] 'A^^-i:m^^w^\zmhtzm., 7j-vm. 
g3 4ic8 kvromji^^inib. mf-nmrnzWiMiit- 

^CD^J^ift/1Jl/X(D«ESr8JJnbTi|#tt®iaiJ^S:fTo 
fc„ ^£i5, 7y-KmSi:^^CDF^^tt4mm(C-fe<v h 
b^c. 

[0 10 8] {]tm.mu ^mmi<Di[Me, i^nts. 

^^f^sKbfc. 

[0109] ^mm 1 ott^^^icai^i^o-sf^raoiEiii 
[0 110] 'k\z)mmi<r>n.=f-ikm%i-(D-'mfm 
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e it^mm 1 tm-mrs<ommzii^^xmmm i 
[0 111] 'A\zmmmm^mwi^\z^r)xmmmi<D 

[0 112] :;^1CF I B-»fMTEMft^ffll^T. HSfi 
091©«^flcm^i^fflJg!gO»rffigg5ff;^ofc. 

i 0 Sfg^TKIt 6 rtcD^^^WT S]KT3&^««ttl5r 
mmtrzt:!^. Tift 

SffitC*fbSlSfei^;&|ii] «±3 0*C) iCiBffi] 
t fc^S^ iRSA^S!^ $ n 5 IffiRff H t' ?¥a b T life. 

Si*^it*a3. 5~4. 7 A0mm\z$>^z tf)mm-in 20 
fe, ^ib\zmnmm±<Dm=s:^t^mr&^mm^ 

B(c^*L-BSfei^*[6] «±3o*c) izmm&^^n'om 

mi)^i^tt)fiifi^m<Dmmtimii3. 5~4. 7A<o«6 

[0 113] -:^wimrj.y3mrit^mo)n^tkm'i'(D 
mWi(Dmmmm^nti-otztc^. rm&(Ht^om 
iztmmtim^-^tix^^^fii, mn^»m±^zm0s.in 
tzm^^-ri>m\t. mmm i o^^^j; o j^fi^^n^^ 
im'ptit^ ntz. $ J; 0 iU^g^Tra^ 6 n<n^m^ 

tM^Ufct^l^, Tift (S*tcfe?.V»tt^mttK*i)Vi 

(r)^m\zn\ythwm5mz^H\.tz^fm 

;&*^Tfl6«® f'M USlSffi^*[6]t'SH[nl bfe*&^ ifilA^ct 0 40 

[0114] i-mm 2 D n 1 4 (c^^w 

(H9) HI 4(S**;^0iJtCJ:OJ^ 

fiKsnfcT N ^) 7MU<nn.'f-m<Dm^^m:.mz^^-^ 

%%WUWX. lai 4 4'©9rniSA-A' i-mofc*f® 

(nm&^m 1 5 (c^-r. e^th i e , 1 7 5r#Bg ut, 

[0 115] IS-A 50 



±;iCr5nm, Au 6 0 0 nm?r*tSi^*fftJrcfc OIK 
:;^(:B£J^L-fe^, 7:1- h U-vT. hAZ l 3 7 O Cv+Xh 

8 2S:}gBXtit. (01 6 A) 
[0 116] XS-B 

1 4 l^&X/1->^'<J>^'telrJ;0«SCt5. (016 
B) 

[0 117] IS-C 

irB^ifiiiiiic3>^'^ ^J^^-;n 4 2Sr}g^-rsfeJi)o 

F4i:H2€:fflt'ifcR IE(ReactiveIon E 
ch i ng) fediO. mfSimm\A l?rX->5^>>/ 
tfe. (016C) 

[0 118] XS-D 
iR?«lS»/1^->lC«)C-r-5)MaS:*-rS7* h kv? 
7. H (RD- 2 0 0 ON-4 1 ; BSi^b^aS!) <0T7. 
;:7/-?^'->S-Jgfi£b, X^li^ffiitcfcO 5 nm©T i . 
1 0 0 nm©N 1 ^WJkmk. ^liTWWJ^^UCck 0 7 
;t hi/ X K ^ I^S b T 'J 7 h ^ 7 IC J; 0 «g 5 . 
e^J^figUfc. 3il^«8i(Orfl|iilLitt3 tfmtbfe. 

(HI 6D) 

[0 119] Xg-E 
Xg- A i: 1^1^107 * «:fflVife7 :t h U V ^ 

77'<'— ffilCttO. SnmOTi. SOOnmOAu® 
«SSIjfi**-r2.±iai®8 3 SrJ^fiKbfe (El 1 7 E) 

[0 12 0] XS-F 
IIJSW 1 OXa- b tl^ltOC r VXi7?£ffll,ifeiJ 7 K 
:t7lCi(3« PdO^^l^cJ:0fi!c^««ttl^4SrJ^fi£U 
fe, (017F) 

[0 12 1] xe-G 

3>^'i7 h3j^-JH 4 21Jli1-S:ffi'5Uv7.h/t:5'->«: 
J^BKL, X?g^*flCiO, 5nm<7)Ti. 5 0 0 nm® 
Au^rKl^^lilgU, l/-:^X hyl^->?:l^*LT^Sfi 

•jn-^y^mnnF^-w^wJkff-m^fz. (igi7G) 

[0 12 2] ±faS1S*ffll\ 0 9 lI^TttfiKWliftje 

[0 12 3] ±iS»«l$:iJ77'k-h9 ItrH^U, 
S1S«5mm±;&lC7x-X7'U-h?r3tJf#9 2 

^4'T4 0 ore 1 0»FBWJ$UTfe-&b, ^l-fflSSrJg 

;UA*>;/^' 9 5/()^*JgfiK$nTli5. St^K 9 4 fiX h 
yjg^ (0 6 A) cofcro^^fflb. TOJjtlC<tDJ^i«L 
fc. llfe^«*^Hi^^77^ h^±fi£5^<!:1-S«HSrffl 
life. /i<7;l/A--;/i7(J, ^3tKrtM<£¥m5!lS (7'f Jl^ 
5>i^) Ufe^, A 1 ^*^^«-rsctt:J;OJgfi£b 
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[0 12 4] ±m<DmiL^nois^^ n^^tm^f-WLiam 

[0 12 5] IS-H 

*ffi^ ^mn.'mmzfm^mwLhtz, 

[0 12 6] IS- I 10 

f^i^T7i"JD- H'j;PS:^^JIl 0-5to r rTSIAU 
[0 12 7] IS- J 

^<^\z, m&mi<DiMttmmz. ^m^p^\z±%^ 

IS (fiSi^lS) ^ffofc. 

[0 12 8] IS-K 
IggV^T, USS^J 1 ©IS f iil^^fCll-OflEEPJjniS 20 

T^s«fitt{kiS<^fTofc. fib, h;u^i-ij;ncf^ 

[0 12 9] IS-L 
oV»T, IIJfi0ill©lSe<!:I^«{C^1.Hi§rt?:Sf»U^i 
*i^iPi5t, ^"^^t-JM^^^ti-otzt^^. mmfiix 
rtSB®ffi^j)!in X 1 0-Z1orr\z3\mhtz, 

[0 13 0] iJ|±OlSlCj:Df^fi£$nfc^1-fflSgtC5F0 
S^ro|RillH!KS:lJO#tt. pt^';UA--yi'(C 1 0 kV<7)iii 

[0 13 1] [*iS«sj3] ^KS^JKDlS-dSiUJf © 
ett^klS€:OTlC^-riSD, FtC^ML, 31 
igP91WlS-e (i^fiKlS) ^iSFW^lCfft^ M 
tcti, TIBlS-D^ffSffofeo ^co^j^iSesj 1 ©I 

[0 13 2] IS-D, F 
)k^^X. g^mgBlriO*S^^>A--3 SF^SrS^MU 
;'5;*^^3g^*2 0 0"C(Ci!lPj^U«i#L. j£tsti'^\-xi 0 40 

U;US:»At, £E:'3Srlx 1 O-^To r r tLtz, SI* 

/i. CC:-CA;UXi|iT3fJ 1ms e c. . /i;i/7,raRST 
4 « 10msec. it. iSiSffiS' 1 0 V*^f) 1 5 VS 
T3 5 5i'^^*>ttT«rti^-B-/5:. 
1 3 AlCi^f ct^StStiaffl-^Tffitt^SeSii-S^J^ 

ipiT 3 « 1 m s e c , /VlXf^MT 4«10msec<h 50 



[0 13 3] ^mmmx^^Ltzmi-^^mmi tnu 
"f-mts^^mm i mmzmvm\zt,tzr>TWL'm^titz. 

[0 134] 

[0 13 5] cofc», mmmxh^^m^^-t^mo 
n^(Dm\s.mtmtimm-^n. ^i.nmzm.y)^^^^.'^- 

[0 13 6] *fc, HufBbfc<t5lCita!fe/6^e©a>«f© 
[0 13 7] fiEoT, *?6?g©«i^ttUil^?*fflV^fc:« 

%^tz^\z$riSi<iin=FWL\^m^^-0i^mzunLThVe- 

[0 13 8] $^trtt, ^i«tt»m±«cEsnfcK?^* 
Tzm.*^^r^m^. ±mLrzmuifyy7^ htciav^ 

<Dm.mm<u^ctf}^i'm^n. w&'f-m\zj;:^mn. 
&m\zmA., m.in<Dm^^m'^m-r^m\zj^^m^&m 

[0 13 9] se,tr«, *^aj©Kifi:^ffilcJ;Otte.n 

t^'pts.<. mmmx:kmm(Dmmmf$.mm*mmrt 

tz, , 

m\] if%m(DmMijmz^K)mibntzn.=f-WL\^mi- 
[El 2] *%?^©m^*stffi*^©®fflis©-ge^^-r 

[113] aiJSIfffiSttl^tB^fcX^SaSgfiro-fisi^S^ 
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[04] ^^m(Dn^nmm^(Dmmxm(D-3-v$>^ 

[05] «E*co^iiie»s«i^si[m^^©«i5X*^r« 

[06] ffi^i^<o-^*^-r^^0T*^. 

[0 7] *58B^©8?ji:)^feircfco»?.n/i«?^»m5Si^ 

^mr&^o 10 
^i!:0T*5. 

[0 9] ^^mommijmiz^on'^titzm'^MLiiim'r- 
[010] *%?go®iji*ffi!c<fcot#e.nfcm^«:m3^ 

[011] *%Bg©S!jt:*ffitc<k0f#e.nfc«^«:ffi3g 20 

[012] :^^m(Dm7!t:^miz^K)mtxtzn^tkiiim 

[01 3] *%5g©§a3fi;^ftTab^ffitt{biS(cfflii5 
[014] *^?g(OSl3S;^)*{Cj;0#e,n;t«i^tttii5^ 
■r«iC0T*So 30 

[015] mi 4<Dmnm-k *{c»oAcgB»»rffl«s 

0T*)-5, 

[016] ^mm<Dmmmiz%t>^m'^m<Dn7tj:m(D 

[017] *^BJ©Slffi0i|{c»t)^m?ili©«jgiS® 
[018] *^B^©K«^&^-r5M©fti^iigfe<fct;E[6i 

[^$^oittBJ] 

1 »S 40 



2. 3 
4 

5 tti^ftffigp 

1 0 

3 0 ^i^«a2. 3r^<D^«ttifii4S-iiitni>^^s 
mi fSim^-t^fztfxDnmif 

in 

3 3 7y-H«S3 4tC«ffi$E|lttl1-i>Jt*<DSffi« 
in 

3 4 «?«tii5!l^^;5>&Mffi$nStt^€:JDjit5J;C;« 
3 5 

6 1 ^feSP« 
6 2 

8 1 

8 2 X*[6lE*i 
8 3 Y*|fi]g3«S 

8 4 m'^mmm^ 

9 1 UTT'U-h 
9 2 

9 3 ■^yT.&iS. 

9 4 

9 5 ^f-fJinyi' 
9 6 7x-;^yU'-h 

9 8 9\-m^ 

1 0 2 #^1= 

103 «$^r>A*- 

10 4 y- HAVU:/ 

1 0 5 m^mm 
106 
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